Study of Distribution and Slope Aspect Approach to Increase Public Green Open Space on Special Capital Region of Jakarta Using High Resolution Imagery  by Nurbaya, Arista et al.
 Procedia - Social and Behavioral Sciences  227 ( 2016 )  574 – 582 
Available online at www.sciencedirect.com
1877-0428 © 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CITIES 2015
doi: 10.1016/j.sbspro.2016.06.117 
ScienceDirect
&,7,(6,QWHUQDWLRQDO&RQIHUHQFH,QWHOOLJHQW3ODQQLQJ7RZDUGV6PDUW&LWLHV&,7,(6
1RYHPEHU6XUDED\D,QGRQHVLD
6WXG\RIGLVWULEXWLRQDQGVORSHDVSHFWDSSURDFKWRLQFUHDVHSXEOLF
JUHHQRSHQVSDFHRQ6SHFLDO&DSLWDO5HJLRQRI-DNDUWDXVLQJKLJK
UHVROXWLRQLPDJHU\
$ULVWD1XUED\DD$OLQGD)0=DLQE5XFK\DW'HQL'MDNDSHUPDQDF
aSekolah Pascasarjana Institut Pertanian Bogor, Jl. Raya Dramaga, Kampus IPB Dramaga, Bogor 16680 
bDepartemen Arsitektur Lanskap, IPB Jl. Lingkar Akademik, Kampus IPB Dramaga, Bogor 16680 
cDepartemen Pengelolaan Sumberdaya Alam dan Lingkungan, IPB Jl. Padjajaran, Kampus IPB Baranangsiang, Bogor 16144A 
$EVWUDFW
8UEDQL]DWLRQKDVPDGH-DNDUWD¶VODQGXVHFKDQJHGUDSLGO\IRUXUEDQGHYHORSPHQWZKLFKUHVXOWHGRQ*UHHQ2SHQ6SDFH*26
PDUJLQDOL]DWLRQ 7KLV VWXG\ XVHV *,6 DQG UHPRWH VHQVLQJ LQWHJUDWLRQ WR SURGXFH WKH GLVWULEXWLRQ 3XEOLF *26 PDS DQG JLYH
DOWHUQDWLYH HFRORJLFDO DSSURDFK WR VXSSRUW JRYHUQPHQW FRPPLWPHQW RI SURYLGLQJ *267KH UHVXOW VKRZV3XEOLF*26 LV
ZLWKKLJKHVW SHUFHQWDJHRQ&HQWUDO -DNDUWD7KH VWXG\DOVR VKRZV WKDW(DVW -DNDUWD LV WKHPRVW SRWHQWLDO DUHD IRU*26
H[SDQVLRQWRPRUHWKDQKDDQGILQDO3XEOLF*26FDQUHDFKE\IURPWRWDOPDLQODQGDUHD


7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJFRPPLWWHHRI&,7,(6
Keywords:6327,PDJH3URFHVVLQJ3DQVKDUSHQLQJ56DQG*,6LQWHJUDWLRQ8UEDQ*UHHQ6SDFH


&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:DQXUED\D#\DKRRFRP

© 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of CITIES 2015
575 Arista Nurbaya et al. /  Procedia - Social and Behavioral Sciences  227 ( 2016 )  574 – 582 
,QWURGXFWLRQ
-DNDUWDDVSDUWRIODUJHVWFRQFHQWUDWLRQRIXUEDQSRSXODWLRQLQ,QGRQHVLD)LUPDQKDVSUREOHPLQSURYLGLQJ
HQRXJK*26DUHD/DQGGHPDQGIRUXUEDQXVHDQGRWKHUIRUPRIXUEDQGHYHORSPHQWLQIULQJHFRQYHUWDQGFKDQJHRI
DJULFXOWXUDOODQGVUHVXOWLQJORVVRIJUHHQRSHQVSDFH0DODTXHHWDO8UEDQL]DWLRQUHSODFHVYHJHWDWHGVXUIDFHV
ZLWKLPSHUYLRXVEXLOWVXUIDFHV*LOOHWDO-DNDUWDKDVOHVVJUHHQRSHQVSDFHDVDUHVXOWRIOHVVUHVWUDLQHGXUEDQ
GHYHORSPHQW 5RVDOLQD  -DNDUWD KDV EHHQ ORVW JUHHQ RSHQ VSDFH IRU  GXULQJ  SHULRG =DLQ

+RZHYHU XUEDQ JUHHQVSDFHV SURYLGH DUHDV ZLWKLQ WKH EXLOW HQYLURQPHQW ZKHUH VXFK SURFHVVHV RI VKDGLQJ
HYDSRUDWLYH FRROLQJ DQG UDLQZDWHU LQWHUFHSWLRQ VWRUDJH DQG LQILOWUDWLRQ IXQFWLRQV FDQ WDNH SODFH :KLWIRUG HW DO
,QDFKDQJLQJFOLPDWHWKHIXQFWLRQDOLW\SURYLGHGE\XUEDQJUHHQVSDFHEHFRPHVPRUHLPSRUWDQW*LOOHWDO
-DNDUWDDVRQHRIWKHPRVWYXOQHUDEOHFRDVWDOFLW\WRFOLPDWHFKDQJHLQ6RXWKHDVW$VLD)LUPDQHWDO
QHHGVPRUH*26 WRPLWLJDWH WKH FOLPDWH FKDQJH HIIHFW %HFDXVH LPSURYLQJ XUEDQ JUHHQ VSDFH SURYLGHV YDOXDEOH
HFRV\VWHPVHUYLFHVUHGXFHGLVDVWHUULVNVFRQVHUYHXUEDQELRGLYHUVLW\DQGKHOSLQFOLPDWHDGDSWDWLRQDQGPLWLJDWLRQ
*RYLQGDUDMXOX  -DNDUWDQHHGV WR LQFUHDVH*26 WRNHHS LWV FDUU\LQJ FDSDFLW\ WR DFFRPPRGDWHPLOOLRQ
LQKDELWDQWVE\HQGRI'.,
$FW  VHW WKH WDUJHW *26 IRU FLW\ UHJLRQ ZKLFK LV E\ RZQHUVKLS W\SRORJ\ GLYLGHG DV 3XEOLF DQG
3ULYDWHDQGJRYHUQPHQWREOLJDWHGWRSURYLGH3XEOLF*263XEOLF*26LVRZQHGDQGPDQDJHGE\PXQLFLSDOLW\
RU FLW\ JRYHUQPHQW DQG EH XVHG IRU VRFLDO LQWHUHVW ZKLOH WKH 3ULYDWH LV SHUVRQDO RU SULYDWH EHORQJLQJ 7KH
HQKDQFHPHQWRI3XEOLF*26DUHDLQ-DNDUWDKDVEHHQLPSOHPHQWHGE\ORFDOJRYHUQPHQW7ZRRIPRVWUHVSRQVLEOH
LQVWLWXWLRQRI-DNDUWD*RYHUQPHQWWKDWLV&LW\3DUNDQG&HPHWHU\2IILFHDQG0DULQH$JULFXOWXUHDQG)RRGVHFXULW\
2IILFHZHUHUHFRUGHGDURXQGKDQHZDUHDIRU*26SXUSRVHVKDVEHHQDFTXLVLWLRQHGVLQFH6RIDUWKH
SROLF\RI3XEOLF*26 ODQGDFTXLVLWLRQQRWVDWLVILHGHQRXJK WRHQVXUH WKHDFKLHYHPHQWRI WKH WDUJHW LQDFFRUGDQFH
ZLWK*26WDUJHWVWLSXODWHGLQ3HUGD1RDERXW6SDWLDO3ODQ-DNDUWD3URYLQFH'.,,QILVFDO\HDU
EXGJHWHGODQGDFTXLVLWLRQZDV5SWULOOLRQZLWKWRWDOUHDOL]DWLRQRQO\RILW)LWULDQLZLWKDUHDRI
DERXWKD%DSSHGD0RVWSUREOHPVZHUHGXHWRWKHSULFHGLVFUHSDQF\EHWZHHQWKHUHTXHVWHGODQGRZQHUV
5RVDQDDOVRWKHDEVHQFHRIDPDVWHUSODQ57+-DNDUWDEHFDPHGUDZEDFNV'33
0DVWHUSODQ SOD\V LPSRUWDQW UROH LQ UHDOL]LQJ *26 WDUJHW EHFDXVH SODQQLQJ LV D SURFHVV WR DFKLHYH WKH JRDO
'HYHORSLQJWKHDYDLODELOLW\RI*26LWLVQHFHVVDU\WRDQDO\VHFXUUHQWVLWXDWLRQWKDWGHDOVZLWKWKHSK\VLFDOTXDOLW\
IXQFWLRQDOHFRORJLFDODQGHQYLURQPHQWDODVZHOODVWKHHFRQRPLFDVSHFWVRIJUHHQVSDFHVLQWKHFLW\*.7KH
PRVWLPSRUWDQWWKLQJLQWKHSK\VLFDODVSHFWLVWKHTXDQWLW\RI*26WKDWFDQEHVKDSHGDVVSDWLDOGDWD7KXVLQWKLV
VWXG\ZH FRQVLGHU WKH LPSRUWDQFH WR FRQGXFW VSDWLDO GDWD VWXG\RI FXUUHQW3XEOLF*26$QG DOVRZHSURSRVH DQ
HFRORJLFDODVSHFWVDSSURDFKSXWIRUZDUGLQWKHIRUPRIVORSHDVDSRWHQWLDODOWHUQDWLYHWRWKHDGGLWLRQRI3XEOLF*26
7KHUHVXOWLVH[SHFWHGFDQHQULFKFRQVLGHUDWLRQVIRUSROLF\PDNHUWRZDUGV3XEOLF*26WDUJHW
7R REWDLQ *26 VSDWLDO GDWD ZLWKLQ DUHD FRYHUDJH FDQ EH XVHG UHPRWHO\ WHFKQLTXHV 5HPRWH 6HQVLQJ  56
5HPRWH VHQVLQJ RIIHUV EURDG VFDOH UHDGLO\ UHSHDWHG PHDVXUHV RI YHJHWDWLRQ DQG SDUWLFXODUO\ VXLWHG WR FKDQJH
GHWHFWLRQ/DZOH\:LWKWKHLQWHJUDWLRQRI56DQG*,6*HRJUDSKLF,QIRUPDWLRQ6\VWHPFDQLPSURYHRXWSXW
HIILFLHQF\ DQG DFFXUDF\RIPDSSLQJ DV DQ LQSXW LQ WKHSODQQLQJ DQGPDQDJHPHQW RI WKH DUHD 'DQRHGRUR 
,QWHJUDWLRQ RI 56 DQG *,6 KDV EHHQ ZLGHO\ XVHG IRU HQYLURQPHQWDO DQG XUEDQ UHVRXUFHV VWXGLHV :HQJ 
7DNLQJLQWRDFFRXQWWKHFRQGLWLRQVRIKLJKO\KHWHURJHQHRXVODQGXVHRI-DNDUWDLQWKLVVWXG\ZHXVHKLJKUHVROXWLRQ
VDWHOOLWHLPDJHU\WRIDFLOLWDWHWKHLGHQWLILFDWLRQSURFHVVRI*26
0HWKRGHV
 Study Site Description 
7KLVVWXG\LVLQ6SHFLDO&DSLWDO5HJLRQRI-DNDUWDORFDWHGDW¶´¶´(DQG¶´¶´
6 $GPLQLVWUDWLYHO\ ERUGHUHG RQ WKH ZHVWHUQ E\ 7DQJHUDQJ &LW\ %DQWHQ 3URYLQFH WKH VRXWKHUQ SDUW E\ %RJRU
0XQLFLSDOLW\ :HVW-DYD3URYLQFH WKHHDVWHUQSDUWE\%HNDVL&LW\ :HVW -DYD3URYLQFH LQ WKHQRUWKHUQSDUWE\
-DYD6HD-DNDUWDKDVWRWDODUHDNPðGLYLGHGLQWRPXQLFLSDOLWLHVFRQVLVWRINPðODQGDUHDLQFOXGLQJ
LVODQGVLQ.HSXODXDQ6HULEXPXQLFLSDOLW\7KLVVWXG\VLWHRQO\FRYHUHGODQGDUHDNPZLWKRXW.HSXODXDQ
6HULEX-DNDUWDKDVKRWWURSLFDOFOLPDWHZLWKKXPLGLW\EHWZHHQSHUFHQW-DNDUWDFDOOHGDVGHOWDFLW\ZLWK
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ULYHURXWIDOOWURXJKWKHFLW\-DNDUWDOLHVLQWKHORZODQGVZLWKDKHLJKWRIEHWZHHQPHWHUVDERYHVHDOHYHOVRPH
RIWKHODQGKDVORZHUWKDQVHDOHYHODQGDIIHFWHGE\WLGHV$YHUDJH\HDUO\SUHFLSLWDWLRQUHDFKPPKLJKHVWRQ
-DQXDU\WHPSHUDWXUHYDULDWHEHWZHHQR&WRR&ZLWKKXPLGLW\DQGWKHSRSXODWLRQRQUHDFK
LQKDELWDQWVDYHUDJHSRSXODWLRQGHQVLW\UHDFKHGSHRSOH.P%3/+'
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)LJ6WXG\VLWH±6SHFLDO&DSLWDO5HJLRQRI-DNDUWD/DQG$UHD%3/+'
2.2. Data Analysis 
)RUGDWDDQDO\VLVZHXVHLPDJHRI6327XQGHU-3IRUPDWZLWKVSDWLDOUHVROXWLRQPPPXOWLVSHFWUDODQG
SDQFKURPDWLFDFTXLUHGLQ$XJXVW'33'.,-DNDUWD-DNDUWD6SDWLDO3ODQPDS575:-DNDUWD
'HWDLO6SDWLDO3ODQPDS5'75'33'.,-DNDUWD¶V*260DS'(0DFTXLUHGIURP$67(5*'(0LQ-XO\
DQGRWKHUGDWDOLWHUDWXUH
2.2.1. Public GOS identification 
,Q WKLVVWXG\GDWDSURFHVVLQJEHJLQVZLWK LPDJHUHVWRUDWLRQ LQFOXGLQJ WKHSURFHVVRI LPDJHPRVDLFJHRPHWULF
FRUUHFWLRQFURSSLQJWKHLPDJHXVLQJDGPLQLVWUDWLYHPDSRI-DNDUWDPDLQODQG,QRUGHUWRLGHQWLI\3XEOLF*26WKH
LPDJHRI6327 LPSURYHG LWV VSDWLDO UHVROXWLRQE\SDQ VKDUSHQLQJ 7KH VSDWLDO HQKDQFHPHQW XVH LPDJH IXVLRQ
EHWZHHQ PXOWLVSHFWUDO EDQG P DQG SDQFKURPDWLF EDQG  P 7KH SURGXFW KDV WKH VSDWLDO UHVROXWLRQ RI WKH
SDQFKURPDWLF LPDJH DQG WKH VSHFWUDO FKDUDFWHULVWLFV RI WKH PXOWLVSHFWUDO LPDJH 9UDEHO  7KH %URYH\
7UDQVIRUPLVDZHOONQRZQPHWKRGRISDQVKDUSHQLQJWHFKQLTXHWRFRPELQHWZRGLIIHUHQWVSDWLDOUHVROXWLRQLPDJHV
'DQRHGRUR%URYH\WUDQVIRUPLVDVLPSOHQXPHULFDOPHWKRGXVHGWRFRPELQHWZRGLJLWDOLPDJHVRIGLIIHUHQW
VSDWLDODQGVSHFWUDOUHVROXWLRQ6LZLDQG<XVXI)LJXUHVKRZWKHVSDWLDOHQKDQFHPHQWUHVXOW
)XUWKHUPRUH LW LV QHFHVVDU\ WR LPSURYH WKH FRQWUDVW WR HDVH LQWHUSUHWDWLRQ DQG LGHQWLILFDWLRQ RI 3XEOLF *26
SURFHVV$OWKRXJK6327DOUHDG\KDV%/8(EDQGEXW WKHUHVXOWVIURPWKHDUWLILFLDO1DWXUDO&RORUSURFHVVFDQ
SURGXFH EHWWHU WUXH FRORU $UWLILFLDO 1DWXUDO &RORUV SURGXFHG E\ WUDQVIRUPDWLRQ SURFHVV XWLOL]LQJ 1,5 5HG DQG
*UHHQEDQGV-D\D,WLVH[SUHVVHGDVIROORZV
   RED  = RED 
   GREEN = (3*GREEN + NIR) / 4 
   BLUE = (3*GREEN – NIR) /4      (1) 

:KHQFRPSDUHGZLWKWKHVWDQGDUGWUXHFRORU1DWXUDO&RORUGLVSOD\PDQLSXODWLRQLVHDVLHUWRLQWHUSUHW)LJXUH
VKRZV WKH FRPSDULVRQEHWZHHQ6WDQGDUG7UXH&RORU DQG$UWLILFLDO1DWXUDO&RORU3XEOLF*26 LV WKHQGHOLQHDWHG
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EDVH RQ ORFDO JRYHUQPHQW DVVHW GDWD 5'75 '33'., -DNDUWD¶V *260DS DQG UHIHU WR WKH GHILQLWLRQ RI *26
RZQHUVKLSW\SRORJ\DFFRUGLQJWR3HUPHQ381R3570
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6RXUFHLPDJH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)LJ021$6±6327LPDJHD6WDQGDUG7UXH&RORUE$UWLILFLDO1DWXUDO&RORU
2.2.2 Study of Distribution and Slope Aspect Approach 
6WXG\RI3XEOLF*26GLVWULEXWLRQLVREWDLQHGE\RYHUOD\LGHQWLILFDWLRQUHVXOWZLWKWKH*UHHQ=RQH3ODQRI-DNDUWD
6SDWLDO3ODQPDS575:1H[WZHUHFRPPHQGWKHSRWHQWLDODGGLWLRQRI3XEOLF*26RXWVLGHRI*UHHQ=RQH
3ODQ:HDQDO\]HDSRWHQWLDOVLWHE\FRQVLGHULQJHFRORJLFDOIDFWRUVLHVORSH7KHVORSHLVSDUWRIWKHFKDUDFWHURIWKH
ODQGVFDSHDQGDQHFRORJLFDODQDO\VLV %HOO 0RUHRYHU LQPDLQWDLQLQJ WKHEDODQFHRI HQYLURQPHQW FDUU\LQJ
FDSDFLW\LWQHHGWRGHWHUPLQHWKHGHQVLW\RIWKHDUHDZLWKDVORSHRIPRUHWKDQ3HUPHQ381R3570
7KXVLQWKLVVWXG\ZHSURGXFHGDGGLWLRQDOSRWHQWLDO3XEOLF*26E\H[WUDFWLQJVWHHSPRUHWKDQDWJUHHQ
DUHD7KHJUHHQHU\DUHDUHIHUVWR-DNDUWD1'9,PDS1XUED\Det al.,
5HVXOWDQG'LVFXVVLRQV
1. Public GOS Distribution  
7DEOH VKRZV WKH3XEOLF*26GDWD DVVHW WREH WDUJHWHG WR LGHQWLI\ WKHGLVWULEXWLRQ)URP WRWDO UHJLVWHUHGGDWD
DVVHWVRIORFDOJRYHUQPHQWKDRQO\KHFWDUHVFDQEHGHILQHGDV3XEOLF*26
WKHUHPDLQLQJRIKDLV3ULYDWH*26RZQHGE\JRYHUQPHQW1XUED\Det.al$SSUR[LPDWHO\
RI3XEOLF*26 ORFDWLRQVKDYHEHHQ LGHQWLILHGDQGPDSSHG WRGHVFULEH WKHSDWWHUQVRIGLVWULEXWLRQRI3XEOLF
*26 7KHPDLQ GLIILFXOW\ LQ WKH LGHQWLILFDWLRQ DUHPRVWO\ WKH DEVHQFH RI QDPH ERDUG ODQGRFFXSDWLRQ IRU RWKHU
SXUSRVHVLWHGDPDJHDQGXQLGHQWLILHGLQDFFXUDF\DVVHWGDWDDQGZHDNORFDWLRQNQRZOHGJHVLQFHWKRXVDQGVVPDOOVLWH
ZHUHVSUHDGLQJRYHU-DNDUWD7KLVDOVRPHDQV WKDW LI ORFDOJRYHUQPHQW LPSURYHV WKHGDWDDVVHW LQYHQWRU\DQGZHOO
D E
D E
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XQGHUVWRRGWKDW*26SOD\VLPSRUWDQWUROHLQXUEDQHQYLURQPHQWVRWKDWGRLQJEHWWHUPDQDJHPHQWWKHDFWXDOTXDQWLW\
PRUHWKDQRI3XEOLF*26LVQRWLPSRVVLEOH7KHUH¶VDOVRQHHGWRPDNHXSDEUDYHGHWDLOGHILQLWLRQRI3XEOLF
*26 LQ RUGHU WR IDFLOLWDWH ORFDO JRYHUQPHQW FRPSLOLQJ WKHLU GDWD DVVHW  )LJXUH  D VKRZV WKH 3XEOLF *26
GLVWULEXWLRQPDS
'LVWULEXWLRQSDWWHUQFDQEHVHHQIURP3XEOLF*26SHUFHQWDJHHDFKPXQLFLSDOLWLHVDVVKRZQLQ7DEOH&HQWUDO
-DNDUWDKDVWKHKLJKHVWSHUFHQWDJHRI3XEOLFJUHHQVSDFHEHFDXVHPRVWRIXUEDQSDUNVWKDWH[LVWWRGD\KDYH
EXLOW VLQFH WKH 1HWKHUODQGV RFFXSDWLRQ DV SDUW RI %DWDYLD FLW\ GHVLJQ VXFK DV 6XURSDWL 3DUN 7DPDQ 0HUGHND
/DSDQJDQ%DQWHQJ3DUNDQGRWKHUV'33

7DEOH/LVWRI'DWD$VVHWDQG,GHQWLILFDWLRQ5HVXOWRI*UHHQ2SHQ6SDFH-DNDUWD1XUED\Det al.
*UHHQ2SHQ6SDFH
)RUP
*UHHQ2SHQ
6SDFH'DWD
$VVHW
%\'HILQLWLRQ
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
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   
-DNDUWD/DQG$UHD KD
6RXUFH&LW\3DUNDQG&HPHWHU\2IILFH0DULQH$JULFXOWXUHDQG)RRG6HFXULW\2IILFH%3/+'SHUPDQHQWDJULFXOWXUHDGDWDQRWFRPSOHWHE$QJNH)RUHVWF6SDWLDO
DQDO\VLV
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
)LJD3XEOLF*26'LVWULEXWLRQPDSE3XEOLF*26SURMHFWLRQHDFKPXQLFLSDOLW\

)XUWKHUPRUH:HVW-DNDUWDKDVWKHVPDOOHVWSHUFHQWDJHRI3XEOLFJUHHQVSDFHDVUHVXOWRIOLPLWHG3XEOLF
*26GHYHORSPHQW6LQFHWKH-DNDUWD*HQHUDO6SDWLDO3ODQ5875\HDU WKHXUEDQGHYHORSPHQW LVVHW WR WKH
HDVW DQGZHVW DVZHOO DV UHGXFLQJ WKH SUHVVXUH GHYHORSPHQW LQ WKH QRUWK'HYHORSPHQW LQ WKH VRXWKHUQ UHJLRQ DV
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FDWFKPHQWDUHDVEHJDQWREHUHVWULFWHG5RVDOLQD7KLVFRQGLWLRQDIIHFW WR WKHGRPLQDQFHRIVHWWOHPHQW ODQG
XVH LQ:HVW -DNDUWDZKLFK XQWLO ZDV GHWHFWHG IRU  3HUGD'., -DNDUWD1R  :HVW -DNDUWD
EHFRPH FRQFHQWUDWLRQ RI UHVLGHQWLDO DUHD ZLWK SRSXODWLRQ GHQVLW\ UHDFKHV  SHRSOH.P ,W LV VHFRQG PRVW
GHQVHO\SRSXODWHGDIWHUWKH&HQWUDO-DNDUWD%3/+'3ULYDWH*26DUHDLVQRWFDOFXODWHGDXWRPDWLFDOO\DVWKH
GLIIHUHQFHEHWZHHQ7RWDO*26DQG3XEOLF*267KLVPHDQV WKDW3XEOLF*26WKDWKDVEHHQGHOLQHDWHGQRWDOZD\V
HQWLUHO\EHJUHHQHU\LWFDQEHHLWKHUSDYHPHQWRURSHQODQGIRULQWHUDFWLRQIDFLOLW\3ULYDWH*26REWDLQHGDVUHVXOWRI
RYHUOD\3XEOLF*26PDSRYHU1'9,PDS,WLVDURXQGKD

7DEOH'LVWULEXWLRQRI*26LQ-DNDUWD
0XQLFLSDOLW\ 7RWDO$UHD 7RWDO*26 3XEOLF*26 3ULYDWH*26
KD KD  KD  KD 
1RUWK-DNDUWD       
:HVW-DNDUWD       
&HQWUDO-DNDUWD       
(DVW-DNDUWD       
6RXWK-DNDUWD       
2. Increasing Public GOS   
2.1.  Public GOS Projection from Green Zone Plan  
,Q575:-DNDUWD3URYLQFLDO*RYHUQPHQWKDVVHW*UHHQ=RQH3ODQZLWKDQDUHDRIKD7KLV
PDS LV D GHYHORSPHQW VWUDWHJ\ WR DFKLHYH 3XEOLF *26  FRQVLVWLQJ RI SURWHFWHG DQG FXOWLYDWHG JUHHQ VSDFH
3URWHFWHG JUHHQ VSDFH LV SDUW RI WKH *26 WKDW KDYH QDWXUDO FKDUDFWHULVWLFV QHHG WR EH SUHVHUYHG IRU WKH ORFDO
HFRV\VWHPSURWHFWLRQSXUSRVHVRUIRUWKHODUJHUDUHDVSURWHFWLRQSXUSRVHV&XOWLYDWHGJUHHQVSDFHLVWKHJUHHQVSDFH
RXWVLGHWKHSURWHFWHGJUHHQVSDFHXVHGIRUSODQWLQJGHYHORSPHQWPDLQWHQDQFHDQGJUHHQLQJQHFHVVDU\DVDPHDQV
RI HFRQRPLF HFRORJLFDO VRFLDO DQG DHVWKHWLF 3HUGD '., -DNDUWD 1R  :H RYHUOD\ WKH 3XEOLF *26
GLVWULEXWLRQPDSZLWK*UHHQ=RQH3ODQPDS WRXQGHUVWDQGZKLFK DUHD LQ -DNDUWDKDYHEHHQSODQQHG WREH*UHHQ
6SDFH EXW VR IDU FRXOG QRW EH DFTXLUHG \HW 7KLV RXWSXWZLOO OHW XV NQRZZKHUH DQGKRZ WR SULRULWL]H LQFUHDVLQJ
3XEOLF*26
7DEOHVKRZVWKHSURMHFWLRQRI3XEOLF*26HDFKPXQLFLSDOLW\%UHDNGRZQE\PXQLFLSDOLW\LQWHQGHGWRIDFLOLWDWH
WKHUHOHYDQWDXWKRULWLHVLQGHWHUPLQLQJWKHWDUJHWRISURYLGLQJ*26ODQG3URMHFWLRQRIKLJKHVW3XEOLF*26DGGLWLRQ
LV(DVW-DNDUWDIRUPHDQZKLOHWKHLUFXUUHQW3XEOLF*26LVRQO\IURPWKHWRWDODUHD7KLVFRQGLWLRQ
FDQFHUWDLQO\EHDSULRULW\DOORFDWLRQRIQHZODQGDFTXLVLWLRQ/LNHZLVHDQRWKHUPXQLFLSDOLW\WKDWKDVUDQJHRIOHVV
WKDQ RI 3XEOLF*26 DV LQ1RUWK -DNDUWD DQG:HVW -DNDUWD DOVR QHHG WR JLYH DWWHQWLRQ IRUPRUH3XEOLF*26
)LJXUHEVKRZV*26SURMHFWLRQHDFKPXQLFLSDOLW\

7DEOH3XEOLF*26SURMHFWLRQ
0XQLFLSDOLW\
7RWDO$UHD
 7RWDO3XEOLF*26

*UHHQ=RQH3ODQ575: 3URMHFWLRQIRU3XEOLF
*26DGGLWLRQ*UHHQ=RQH 3XEOLF*26ZLWKLQ
=RQH
KD KD  +D  KD  KD 
1RUWK-DNDUWD         
:HVW-DNDUWD         
&HQWUDO-DNDUWD         
(DVW-DNDUWD         
6RXWK-DNDUWD         
727$/         

%\XQGHUVWDQGLQJWKHSURMHFWLRQVRIHDFKPXQLFLSDOLW\WKHSULRULW\RIWKHQHZODQGDFTXLVLWLRQPD\DOVRFRQVLGHU
WR IRUP*UHHQ ,QIUDVWUXFWXUH IRU WKHPD[LPXPJUHHQVSDFHEHQHILW HVSHFLDOO\ WRDFFRPPRGDWHFOLPDWHFKDQJH LQ
XUEDQDUHDV&&$3&RQQHFWHG*26HQVXUHWKHSURWHFWLRQRIZLOGOLIHUHFUHDWLRQDODQGFXOWXUDOH[SHULHQFHV
DQGDOVRSURYLGHHQYLURQPHQWDOVHUYLFHVVXFKDVIORRGSURWHFWLRQDQGFRQWUROPLFURFOLPDWH&+


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3.2.2 Slope Aspect Potency  
)LJXUHDVKRZVWKHDUHDRIWKHFLW\WKDWKDVDVORSHRIPRUHWKDQRE\SURFHVVLQJ'(0PDS:H
H[WUDFW WKH PDS WR EH DUHD RXWVLGH *UHHQ =RQH 3ODQPDS DQG 3XEOLF *26PDS:H REWDLQHG SRWHQWLDO DUHD RI
KD)XUWKHUPRUHE\FRQVLGHULQJHFRQRPLFDQGVRFLDODVSHFWVWKDWEXLOWXSDUHDLVLUUHYHUVLEOHZHFRQGXFWHG
DQRWKHU H[WUDFWLRQ WR GHWHUPLQH WKH YHJHWDWHG DUHDV RQO\ DQG WKH UHVXOW LV  KD   7KLV DUHD LV WKH
SRWHQWLDOIRUWKHDGGLWLRQRID3XEOLF*26ZLWKVORSHDVSHFW)LJXUHE











)LJD7KHVORSHPDSRIWKH-DNDUWDE$GGLWLRQSRWHQF\RID3XEOLF*26ZLWKVORSHDVSHFW
3.2.3 Total Public GOS Potency 
7KLVODVWVXEFKDSWHUZLOOVXPPDUL]HDOOSURMHFWLRQDQGSRWHQF\RI3XEOLF*26WRVHHKRZPXFKDYDLODEOHDUHD
FDQEHXVHGWRLQFUHDVH3XEOLF*263URMHFWLRQEDVHGRQWKH*UHHQ=RQH3ODQLVKD$QRWKHUSRWHQWLDODUHD
IURPVORSHDSSURDFKDVSHFWREWDLQHGIRUKD0HDQZKLOHZH¶YHJRWYHULILHG3XEOLF*26KD7KXV
E\RYHUOD\LQJDOOPDSV-DNDUWD3XEOLF*26FDQEHUHDFKHGKD)LJXUHGLVSOD\VWKHILQDOUHVXOW
IRUWRWDO*26SRWHQF\$VVHHQIURPPDSWKHSRWHQF\VSUHDGLQJWRPRVWO\DW(DVW-DNDUWDDQG6RXWK-DNDUWD,WLV
UHFRPPHQGHG WR SULRULWL]H (DVW -DNDUWD IRU 3XEOLF JUHHQ RSHQ VSDFH H[SDQVLRQ DV WKDW UHJLRQ KDV WKH KLJKHVW
DYDLODEOHJUHHQDUHDZKLFKSRVVLEOHWRFRQYHUW
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



















)LJ7RWDO3XEOLF*26DQGLWVSRWHQF\
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&RQFOXVLRQV
7KLVVWXG\GHPRQVWUDWHV3XEOLF*26LGHQWLILFDWLRQXVLQJ6327LPDJHU\7KHUHVXOWRIVWXG\VKRZVWKDW WRWDO
3XEOLF*26LVKDDQGPRUHWKDQORFDWLRQDUHDKDYHEHHQLGHQWLILHGDQGPDSSHGWRGHVFULEH
WKHSDWWHUQVRIGLVWULEXWLRQRI3XEOLF*26%\LPSURYLQJWKHGDWDDVVHWLQYHQWRU\DQGGRLQJEHWWHU*26PDQDJHPHQW
E\ORFDOJRYHUQPHQWWKHDFWXDOTXDQWLW\PRUHWKDQRI3XEOLF*26LVQRWLPSRVVLEOH+LJKHVWSHUFHQWDJHLV
&HQWUDO-DNDUWDZLWKKDDQGORZHVWLQ:HVW-DNDUWDZLWKKD/DUJHVW3XEOLF*26LV
(DVW-DNDUWDZLWKKD$QDO\]LQJUHVXOWHGIURP*UHHQ=RQHSODQVKRZVWKDWKLJKHVWSURMHFWLRQRI3XEOLF*26
DGGLWLRQ LV LQ (DVW -DNDUWD IRU   ZLWK PRUH WKDQ  KD 7KLV FRQGLWLRQ FDQ FHUWDLQO\ EH D SULRULW\
DOORFDWLRQ RI QHZ ODQG DFTXLVLWLRQ %UHDNGRZQ E\ PXQLFLSDOLW\ LQWHQGHG WR IDFLOLWDWH WKH UHOHYDQW DXWKRULWLHV LQ
GHWHUPLQLQJ WKH WDUJHWRISURYLGLQJ*26ODQG 7RWDO SURMHFWLRQEDVHGRQ*UHHQ=RQH3ODQ LVDERXWKD
WKHQE\FRQVLGHULQJSRWHQWLDODGGLWLRQDO3XEOLF*26RIWKHVORSHDVSHFWDSSURDFKZKLFKREWDLQHGIRUKDILQDO
3XEOLF*26RI-DNDUWDFDQEHUHDFKHGKDE\7KHILJXUHLVYHU\SURPLVLQJLQDFKLHYLQJWKH
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